Assignment #1

ECE320F - Fields and Waves
Fall 2003 / University of Toronto

1. Show that e’ =cos@+ jsin8.
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2. The current through a circuit is found to be I =6/-40°. What is the expression
for the time dependent current with v = 60 Hz?
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3. Prove that Re{d}= , where 4eC?.
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4. Prove that for a sinusoidal function a(z,#) where z is the space coordinate and ¢

is the time, there exists a phasor ;i(z) such that
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5. Show that % a(z,t) = Re{— w* A(z)e’™ }
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6. Prove that if Re{d(z)e’* |= Re{B(z)e’ }, then A(z) = B(z). This means that the
Re{ } operator can be removed on phasors of the same frequency.
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7. Show that Re{z A, (z)} = ZRGE (z)}, i.e. that the real part of the sum of
n=1 n=1

phasors is the sum of the real parts.

Lt A (DA, @1 A
Am[&? ER
Ani (D ER

e A 1] o ol
ey i; A, (2) 4 J ?\:"1 P (-078
e g i/_\w&ﬂ

Tl\\‘-"n



Re{z(z)ﬁ* (Z)}

8. Show that Re{d(z)|Re{B(2)}= Re{‘i(;ﬁ(z)h -

Aot itk RHs.

bl KBy, RefRr vy,

.

2 A ) Bz
Ke { LA @ A be @ 1] B&%?'PM Keg[;\(@w )A;L%ﬂ\fbg%)j P;;Lzﬂ?s
N e
Z

]

(l

Re { [ A @B @ -A DB &Y+ J{ AJ@%;@ML-L@&&)%
Z

4 Rﬂ_égf\(éﬂ Br () + Ac(DR: (ftﬂar\'j[ -Ae () B (7) t A (D) BrCEﬂ?S
Z

A% () - Ko
T AtE) T AN B A (D)8, () + A ()
- + A . ALY

Ae @), (2)

= T %.E(-(%_%‘ P\agg(%ﬁg :

Note Wk Has proves Yk o {‘&(%7'@(%%# Re{‘ﬁ@zﬁ?ﬂgg@}



9. Show that <Re{;1(z)ef B }Re{g(z)ef“ }> o %Re{g(z)z?ﬂ (z)} 3
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10. The voltage across and current through a device are given by
v(t) =V, cos(wt +0,) and i(t) = I, cos(wt + 6,). What is the average power
dissipated in the device?
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11. A voltage source is connected to resistor R as shown in Fig. 1. The source
produces the voltage waveform shown if Fig. 2.
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a. Find the instantaneous power delivered to R.

b. What is the average power delivered to R?
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12. Show that the RMS (or effective value) for a sinusoidal voltage
V
wWt) =V, cos(awt + 6) is —2=.
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